The processes of multiplication of electronic excitations (MEE) at exciting photon energies exceeding two band-gaps are considered as a possible way for the development of high-efficiency phosphors with quantum yields higher than 1 (see [1] and references therein). For such well-known oxide hosts like Y 2 O 3 or Lu 2 O 3 with rather wide valence bands the threshold of MEE is observed in the range 3÷4E g due to restrictions related to the momentum (wave vector k) conservation law. However, in nanocrystals (NCs) the requirement for momentum conservation is relaxed and, generally, one can expect the lowering of the threshold of MEE, which would be particularly beneficial for rare gas discharge based lighting applications. On the other hand, the small size of particles in NCs can strongly limit the free mean path of mobile excitations, thus decreasing the probability of carrier's inelastic scattering responsible for the creation of secondary excitations.
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In the present work luminescence properties of Lu 2 ) doped X-ray phosphors because of high stopping power for X-ray radiation due to high density (9.42 g/cm 3 ) and high Z-number of Lu (71). Lu 2 O 3 is a structural analog of Y 2 O 3 , which is the well-known host for Eu 3+ and Tb 3+ doped commercial phosphors. The experiments were carried out at the SUPERLUMI station [2] (1%) powders with the particle size varied from 46 to 6 nm were prepared by solution combustion synthesis [3] . Nanopowders were slightly pressed into small copper cups (with a diameter of 3 mm and thickness of 1 mm), which were then glued onto a sample holder in an UHV chamber. The performed experiments have shown that emission intensity of both phosphor systems is reduced with the decrease of a particle size, as expected, but the emission spectrum remains practically unchanged, showing only some broadening of the lines for the samples with the smallest particles. The excitation spectra of Tb 3+ emission from all Lu 2 O 3 :Tb 3+ nanopowders have similar behavior (Fig.1) , whereas the shape of the excitation spectra of Eu 3+ emission from Lu 2 O 3 :Eu 3+ nanopowders strongly depends on the particle size (Fig.2) . The effect was interpreted as being due to different mechanisms of the energy transfer from the host to Eu 3+ or Tb 3+ ions (either hole or electron recombination mechanism, respectively), which are differently influenced by the losses of electronic excitations near the particle surface. The appearance of the onset at 11 eV in the excitation spectra of Lu 2 O 3 :Eu 3+ nanophosphors has been assigned to the impact excitation of Eu
3+
ions by fast photoelectrons. The possible changes in the momentum conservation law do not significantly influence the mechanisms of MEE in Lu 2 O 3 :Eu 3+ and Lu 2 O 3 :Tb 3+ nanophosphors for the studied sizes of particles (down to 6 nm). However, in semiconductor nanomaterials with similar particle sizes, but with considerably larger spatial extent of excitations, the effect can be strong enough for the enhancement of quantum yield of photoluminescence under excitation by photons with the energy near 2E g , i.e. well below the threshold of MEE for the bulk phosphors. CT transition E 0 , the band-gap energy E g , the threshold energy for impact excitation of Eu 3+ E g + E 0 , and the MEE threshold energy E th are marked.
